The phosphido-phosphinidene coordination mode C of a P 2 ligand has been realized in the trinuclear complex [(TaLb(P 4 )(P 2 )] 2 (L = 1,3-But2CsH3); structural proof was obtained by X-ray structure determination of the [(TaLb(P 4 {Fe(CO)4} )(P 2 )] derivative 3.
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The phosphido-phosphinidene coordination mode C of a P 2 ligand has been realized in the trinuclear complex [(TaLb(P 4 )(P 2 )] 2 (L = 1,3-But2CsH3); structural proof was obtained by X-ray structure determination of the [(TaLb(P 4 {Fe(CO)4} )(P 2 )] derivative 3.
The novel coordination mode of a Pz-unit 1 as phosphidophosphinidene ligand B may be visualized by formally replacing the two hydrogen atoms of the phosphino-phosphinidene P 2 H 2 isomer A2 by two transition metal complex fragments.
We have now prepared the complexes 2 and 3t in 35 and 32% yields, respectively, by a procedure described in Scheme 1. Both contain trinuclear cluster cores with the phosphinidene P atom of the phosphido-phosphinidene ligand 3 of B being further terminally coordinated to a third transition metal fragment as shown in C. The P z ligand thus acts as a four-electron donor, a coordination mode slightly different to that found independently by Nixon's group in the trirutheniumnonacarbonyl complex [Ru3(CO)g(PsCsBu's)].4 Complex 2 is obtained as a brown-green microcrystalline powder or as small square crystals, which did, however, not diffract.
Compound 3 forms yellow-green crystals which are sparingly soluble in light petroleum, moderately soluble in benzene and toluene and readily soluble in dichloromethane. Both compounds are slightly susceptible to moisture or air.
Remarkable features of the 31p NMR data are the pronounced low field shift, characteristic for a bent phosphinidene phosphorus atom 3 [6698.8 for 2 and 701.9 for P(I) of 3] and the extreme high field shift of the phosphorus atom at the apex of the pyramidal P 4 unit [6 -455.0 for 2 and -466.0 for P(3) of (2) 2.S00( II), P(4)-Ta(1) 2.492(11) , P(4)-Ta(2) 2.482(11) , P(5)-Ta(2) 2.519(11), P(5)-Ta(3) 2.407(12), P(6)-Ta(1) 2.528(11), P(6)-Ta(3) 2.398(11). P(3)" 'Ta(1) 2.902(11) , P(3)" 'Ta(2) 2.837(11), P(3)" 'Ta (3) 2.816(11), Ta(l)-Ta (2) 2.936(2), Ta(1) ···Ta (3) 3.156(2) , Ta(2)· ··Ta(3) 3.125(2); P(2)-P(I)-Ta(3) 129.3(6).
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phosphinidene ligand caps the slightly folded pel), Ta(2), P(4), Ta(1) face (sum of angles = 357.8°) only by half (see Fig.   2 ).
Alternatively the cluster core of 3 may be viewed as a Ta3P6 homocubene, with the phosphinidene P atom pel) bridging the Ta(3)-P(2) edge of a Ta3PS cubane. The pyramidal P 4 unit of 3 can be envisaged as being directly related to the P 4 tetrahedron where three of its original six edges are still intact. As shown by the P-P-P angles of 111.8(6) [P(4)-P(3)-P(5»), 109.5(6) [P(4)-P(3)-P(6)] and 108.8(6)" (P(5)-P(3)-P(6») the pyramidal P 4 unit is notably obtuse with respect to the parent molecule.
The Ta-P bond lengths within the cluster core of 3 can be divided into three groups : The shortest contact is found between the phosphinidene P atom pel) and Ta(3) (2.328 (11) A) . This accounts for some double bond character which is already suggested by the diamagnetism of this compound. All Ta-P bond distances including the three basal P atoms of the P 4 unit and the capping P(2) atom of the phosphido-phosphinidene ligand lie within the range of 2.398(11) [Ta(3)-P(6») to 2.528(11) [Ta(1)-P(6)] A. By far the longest Ta-P distances are those between the Ta atoms Ta(l) and Ta(2) and the phosphinidene atom pel) of the P 2 ligand [Ta(1)"'P(l) = p •. decalin 190 · C. 14 h Scheme I
[Ta3L3(I!3-P .)(I!3-P 2 )) 2 2.681(11), Ta(2)"'P(1) = 2.728(11) A). These long contacts are probably implicated by the cluster geometry of 3.
In the bent phosphido-phosphinidene ligand a P(2)-P(I)-Ta(3) bond angle of 129.3(6)" is found. The P(l) , P(2), Ta(I), Ta(2) subunit of 3 simul ates a diphospha-dimetallatetrahedrane and the short P(1)-P(2) bond length of 2.088(15) A lies well within the range found for other members of this class (2.019-2.154 A) .! Compound 2 possesses a Ta3P5 framework identical to that of 3. The absence of the {Fe(CO)4} group attached to it leads, however, to a higher degree of symmetry. Thus, a mirror plane through the bent P 2 Ta unit and the opposite edge of the pyramidal P 4 ligand bisects the molecule as clearly indicated by NMR spectroscopy. t
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